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Abstract 
The worldwide urbanization has a profound impact on the life style of human beings; however, some problems prone to occur during 
urbanization are also shown in the process, which are mainly disasters and urban safety problems. It is shown from the major events 
concerning the safety of mega-cities in developed countries and major developing countries in recent years that urban safety is essential 
for the healthy development. Based on the general situation of urbanization development worldwide and analysis of city size, the paper 
lists and analyzes hazards and risks which that may be encountered in the process of rapid development of cities, especially mega-cities, 
and analyzes and compares the safety of major cities world-wide in combination with the more authoritative data. Finally, several 
measures and suggestions are proposed in connection with the urban safety problems. 
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1. General situation of urbanization development worldwide 
The world's population is rapidly increasing, and the global population has reached 7 billion as of October 2011. To a 
certain extent, the population increase promote the unprecedented development of urbanization process worldwide since the 
21st century; with the continuously propelling of urbanization, the proportion of urban population has always maintain a 
growth trend in recent years. According to the prediction of the United Nations, the proportion of the global urban 
population will have a larger growth by 2025, and urbanization has become an important trend for the world in the future. 
See Figure 1[1] . 
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Fig1.1.Percentage of urban population and agglomerations by size class, 2025 
The city size is an important problem in research of urbanization degree and analysis of city safety problems. At present, 
the city size is usually divided and measured according to the population in the academic circles. Although there is no clear 
definition of mega-cities in related laws and regulations of our country, the Chinese scholars often refer to provisions of the 
former Urban and Rural Planning Law of the People's Republic of China (1989), to define the city with over 500,000 urban 
and suburb non-agricultural population as the big city, and define the city with over 1,000,000 urban and suburb non-
agricultural population as the mega-city. However, according to the definition of the United Nations (UN), the city with the 
population over 10,000,000 can be defined as the mega-city. In 2007, there are 21 mega-cities worldwide [2], and 26 mega-
cities in 2010[3]. As of July 1, 2012, there are 27 mega-cities worldwide (see Table 1)[4] . It is not difficult to predict that 
there will be more mega-cities in the future. With the influence of worldwide urbanization process and in the background of 
rapid economic development of China, the Chinese urbanization goes through a rapid development, generating Shanghai, 
Beijing, Guangzhou, Tianjin, Shenzhen and other mega-cities, and Shenyang, Chengdu, Xi'an, Wuhan and Changsha and 
other cities will also become mega-cities in China afterwards. 
Table.1. World's mega-cities and population (the data is as of July 1, 2012.) 
Rank Name Country Population Rank Name Country Population 
1 Tokyo Japan 34500000 15 Beijing China 16500000 
2 Canton China 25900000 16 Moscow Russia 16200000 
3 Shanghai China 25500000 17 Cairo Egypt 15800000 
4 Jakarta Indonesia 25400000 18 Calcutta India 15700000 
4 Seoul Korea (South) 25400000 19 Buenos Aires Argentina 14300000 
6 Mexico City Mexico 23300000 20 Dacca Bangladesh 14100000 
7 Delhi India 23200000 21 Bangkok Thailand 14000000 
8 Karachi Pakistan 21700000 22 Tehran Iran 13600000 
9 Manila Philippines 21500000 23 Istanbul Turkey 13500000 
9 New York America 21500000 24 Lagos Nigeria 12800000 
11 São Paulo Brazil 21200000 25 Rio de Janeiro Brazil 12700000 
12 Bombay India 20900000 26 London Great Britain 12600000 
13 Los Angeles America 17000000 27 Paris France 10600000 
14 Osaka Japan 16800000  
 
At present, urbanization survival is an important means to solve the national development with land-scarce area 
worldwide. However, the disasters the human beings are facing are continuously increasing in recent years, especially a 
number of incidents occurred in the cities, which shows the vulnerability of people's defense against natural disasters. 
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What's more, the base number of urban population is large and the population density is high, which obviously increases the 
population influenced by some disasters, and the consequences are also significantly aggravated. On the other hand, the 
problems in public safety, resource use and public service brought about by population issues also become the important 
factors affecting urban healthy operation. It can be found from the world's disaster database that the natural disasters 
worldwide have an increasing trend in recent years. The overall number of deaths declines, but the disaster-affected reported 
number and disaster-affected population has grown exponentially (see Figure 2[5]), which reflects that the influence of 
various disasters is continuously increasing. The low mortality rate reflects the improvement of medical treatment or the 
disaster warning level, but does not mean that the human beings can effectively control the disasters and interfere with the 
seriousness of consequences. Therefore, it is particularly important to study the city safety or disaster and risk analysis in 
the urbanization process. 
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Fig.2. Natural disaster summary 1900-2011 ˄linear-interpolated smoothed lines˅ 
2. Analysis of main risks of urbanization process 
It is inevitable to face various risks in the urban development process, and some risks often bring major disasters to the 
city. 
The 911 event occurred in 2001 make the governments of various countries pay attentions to the danger of terrorism; the 
emergence of various forms of terrorist attacks also prompts various countries to continuously strengthen the city security, 
perfect the emergency rescue system of the city, and begin to strengthen the regional and international cooperation; various 
governments and research institutions also begin to carry out new thinking about the urbanization related problems in the 
context of the event. The Wenchuan earthquake in 2008 in Sichuan province, China again raised the concern of people in 
city disaster prevention, city planning, city architectural design and city emergency rescue. In the summer of 2011, Beijing, 
Wuhan and other cities was attacked by torrential rain, and the inland inundation paralyzes the ground transportation and 
subway transportation for a time, which brings great panic to people working and living in the city. The extraordinary storm 
in Beijing on July 21, 2012 caused 77 deaths, and the living of millions of people has been seriously affected. Large areas of 
snow disasters occur in southern China in 2010, which causes interruption of rail transport and power failure, and causes 
serious impact on living of people in large areas of southern China. The public health events of "SARS" in 2003 and 
"H1N1" in 2009 spread worldwide as another form of city safety risk, which brings about great fear and threats to human 
beings, and the influence on the mega-cities with dense population are particularly prominent and serious. Due to poor city 
management, the leakage of Fukushima nuclear power plant not only causes great threat to the living of Japanese people, 
but also causes panic of the urban population of neighboring countries. Due to negligence in city management, the power 
outage occurred in more than half of the regions in India on July 31, 2012. The subways stopped operation, and the traffic 
lights stopped working, which caused traffic jams of a large area and that the underground miners cannot be lifted to the 
ground. High concerns are caused worldwide. In addition, with the excessive city expansion and development, the city 
population will be more dense, the personnel composition will be more complex, and the crime rates in many cities are 
continuously rising. The theme of 2010 Shanghai World Expo is "Better City, Better Life", which highlights the important 
changes and impact of city on human life and re-examination in urbanization process and city safety. These events have 
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shown that the city risk and city safety problems during the urbanization process world-wide have entered the vision of the 
public and policy makers. 
At present, the main risks influencing the city safety are from natural disasters, crime and violence, terrorist attacks, 
public health events and other aspects. It is shown in the survey related with city safety problems most concerned by the 
public that the proportions of different types of risks are organized crime, terrorism, natural disasters, ethnic conflicts, mass 
events, various types of crimes and violence and compound problems. These events are the most serious problems 
endangering the city safety. See Figure 3.[6] 
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Fig.3. the most serious safety and security problem 
In the urbanization process, the following preliminary analysis can be made in connection with the city safety and risk 
problems. 
x Problems brought by highly concentrated population and insufficient civil society and community buildings. 
Large population migration causes the dense city population and complicated population structure, and the urban public 
management becomes more difficult. With the facilitation of inter-regional traffic, the problem of short-term population 
migration during "Spring Festival" and holidays has become the difficult problem in operation and management of big cities. 
The population carrying capacities of Beijing, Shanghai, Shenzhen and other megacities have been seriously overloaded, the 
urban public service facilities cannot meet the requirements for excessive population growth, the existing operating posts 
are nearly saturated, and some industrial reasons cause the co-existence of "labor shortage" and" difficult employment" in 
large industrial cities. The safety of dense population living environment becomes poor, some of which may become the 
important factors threatening the city safety due to survival pressure and other reasons. In addition, the trend of city resource 
depletion and overload operation will further damage the ecological environment, and increase the city environment risk. 
x Problems brought by over-rapid urbanization process and low level of city planning modernization  
In order to fully utilize the city land resources, and to meet the requirements for people living, the city land and the space 
resources are over used, the ultra-high-rise buildings are continuously completed in cities, and a great deal of underground 
space is used unscientifically; although this can meet some requirements in the current stage, and ease the supply and 
demand and social conflicts, it will eventually increase, to a certain extent, all kinds of safety risks of cities. It has always 
been a very difficult problem to evacuate people during fire hazard of high-rise buildings. With the constant increase of the 
buildings, the degree of casualties caused by fire hazard of high-rise buildings will be continuously increasing. 
The planning of many modern cities are not scientific and reasonable enough, the urban areas of many cities lack of flat 
and open area used for catastrophe refuge, and there are significant deficiencies in the planning; if case of a strong 
earthquake, the direct losses and accident consequences are worse than the less developed areas due to large population 
density. 
The city is the most thorough "masterpiece" in nature transformation by human beings. The hardened city ground causes 
the prominent rainstorm runoff, and it is difficult for the poor drainage system to discharge the rainwater, which may form 
floods influencing the personnel safety and underground space safety; in the context that the in-depth and scientific planning 
are not made to the city disaster prevention, these phenomena will bury serious adverse hidden troubles for city safety. 
x Other new problems highlighted in the urbanization process 
With the continuous expansion of the city, urban industrial safety problems, urban traffic safety problems, waste 
treatment and disposal problems, environmental protection and ecological safety problems and so on are also very 
prominent, which also forms challenges to the macro-city safety policies of modern cities. 
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The urbanization process requires a lot of buildings and manufacturing plants, to meet the needs of the urban population. 
City building construction requires mobilizing a lot of resources, and will also have a negative impact on the surrounding 
community groups. The commencement scales of a large number of industrial, commercial and civil buildings in large and 
medium-sized cities in China are large, which brings the possibility of casualties and work-related illnesses of construction 
workers under high strength and high working pressure; the environmental resources consumed for large-scale building 
construction are also very substantial. 
The scale of motor vehicles in large cities in China has gone through excessive growth in the last ten years, and urban 
traffic congestion has become the biggest problem for daily travel of citizens. Due to the rapid development of motor 
vehicles, the number and proportion of casualties caused by traffic accidents also increased. It is reported in Legal Evening 
News that there are nearly 900,000 people died in traffic accidents in past 10 years. In addition, traffic congestion also 
causes that some emergency rescue vehicles cannot arrive timely for rescue, resulting in delays in rescue and treatment, 
which may cause a certain degree of secondary losses and risks. 
Huge base number of city population can make it generate a large number of domestic and other wastes in a short time. 
According to statistics, the amount of domestic waste in Beijing is up to 6.349 million tons [7] in 2010, and it requires 
occupying and consuming a lot of land resources and other forms of resources to handle and dispose these wastes by the 
existing reasonable and feasible means. The waste which cannot be timely and reasonably treated may cause a serious 
morbid city, constitute a great threat to the environmental and ecological safety, and sometime may cause ecological 
disasters. 
In addition, earthquakes, hurricanes, heavy rain and other natural disasters are the more common major risks which may 
be encountered by the megacities. "The Open Hazards Group" provides a tool for comprehensive assessment of city risks - 
"Risk Index" method.[8]. This paper extracts the risk indexes of the top 10 world’s most dangerous cities in literature [8], 
also collects the risk index information of a number of cities in China, and makes descriptive statistical analysis and 
comparison. See Figure 4 and Figure 5. The statistical analysis results show that the risk index of Tokyo is 63, which is 
ranked No. 1 in the world's cities and is the most dangerous city; the risk index of Chengdu is 7.3, ranked the 10th place. 
There are 7 Asian cities in the top 10 most dangerous cities, namely Tokyo, Osaka, Nagoya, Manila, Bandung, Jakarta and 
Chengdu, and the rest are located in the Americas. It is easy to see in combination of the population factors of the mega-
cities in Table 1 that the above-mentioned cities are characterized in that the base numbers of population are large and the 
cities are located in the high incidence area of natural disasters (the area near the seismic zone or subject to influences of 
tsunami and other disasters), and the related cities of our country also have the similar characteristics. Due to that the degree 
of big city risks caused by natural disasters are usually very high, the risk assessment tool "risk index" provided by the Open 
Hazards Group had a relatively high reference value, and can be applied in the in-depth study on city safety of our country 
in the future. 
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Fig.4.The 10 most at-risk world cities 
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Fig.5.The major cities risk index of China 
3. Several suggestions on city safety development of our country 
x To further strengthen the publicity and education on city safety 
In recent years, the Chinese academic circles and government have included the city safety into the research and 
decision-making perspective. However, compared with the developed countries, the safety awareness of Chinese urban 
citizens are still weak, and the safety awareness and knowledge are relatively lacking. Therefore, it is necessary to include 
the disaster prevention awareness, refugee ways and other knowledge and education into citizens' daily lives, such as 
organizing community volunteer to conduct advocacy and counseling on a regular basis, and emergency drills if necessary. 
The safety awareness of citizens shall be improved as soon as possible through publicity and educational measures, so that 
the citizens will have corresponding application capabilities in the real life, avoid the occurrence of some accidents, be 
prepared for large-scale disaster, and reduce unnecessary losses. The citizens will be enabled to prevent city unsafety events, 
and the safety quality of citizens' will also be improved, so as to avoid themselves becoming the unsafety factors of the city. 
For example, the propagation of earthquake refuge knowledge can guide residents to take correct measures to take refuge to 
a certain extent. In addition, regular education can strengthen the citizens' daily behaviors to a certain extent. So that it is a 
kind of instinct to right refuge and escape in the event of a disaster. 
x To strengthen the laws and regulations for city planning, correct the defects in existing municipal engineering, and 
strengthen the safety of municipal works under construction 
Attentions were not paid to the existing engineering in that building age, and there may be some problems. However, 
with the new requirements of city development for city safety, it is necessary to transform the existing projects with defects. 
New materials, new technologies and new methods shall be used to meet the safety requirements. In addition, the 
supervision on the works under construction must be strengthened. The urbanization must be conducted systematically, and 
the degree of urbanization cannot be symbolized with high-rise buildings and high GDP. In addition, city safety is systemic. 
In the construction, the influence of project on city safety shall be comprehensively surveyed and analyzed, to link the 
engineering project and the entire city safety. 
x To strengthen the legalized management of the city safety  
Finally, the city disaster prevention and mitigation shall be legalized and standardized. The laws are mandatory, and the 
city safety legislation can effectively eliminate the unnecessary man-made behaviors endangering the city safety. It can not 
only have a positive effect on the city's public safety management, but also have a certain guiding significance in city 
disaster prevention during city construction and development. 
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